The effects of long-term graft preservation and prostaglandin E1 on intraoperative hemodynamic changes in liver transplantation. A comparison between orthotopic and heterotopic transplantation in the pig.
The study aimed to compare the intraoperative hemodynamic changes during orthotopic liver transplantation (OLT) with those during heterotopic liver transplantation (HLT) after different durations of cold storage of the graft. The effect of prostaglandin E1 (PGE1) on these parameters was also studied. Sixty-nine female Yorkshire pigs underwent either OLT (n = 32) or HLT (n = 37) with a graft stored for 2 hr (n = 31), 24 hr (n = 16), 48 hr (n = 7), or 72 hr (n = 15). In 16 transplantations in the various groups, PGE1 was given intravenously to both donor and recipient animals and it was added to the preservation and flushing solutions. Univariate nonparametric tests (Mann-Whitney and Wilcoxon rank-sum) were used for analysis of cardiac output (CO), mean arterial pressure (MAP), left and right ventricular minute work (LVMW, RVMW), pulmonary capillary wedge pressure (PCWP), and systemic and pulmonary vascular resistance (SVR, PVR), at different intervals during the operative procedure. For the three main variables--i.e., the type of transplantation, the use of PGE1, and the preservation time, multiple regression analysis was performed. During HLT, portal vein clamping lowered MAP and CO, while during the anhepatic phase in OLT, SVR increased and CO dropped. After recirculation of the graft, an increase in PVR and a decrease in SVR were found in both OLT and HLT. At different stages of the surgical procedure, longer graft storage time diminished CO and MAP (P less than 0.001), especially in OLT. PGE1 appeared to reduce the cardiovascular reserves needed to compensate the changes after recirculation of the graft. The observed differences in intraoperative hemodynamics between OLT and HLT can partly be attributed to differences in operative techniques. Extension of the graft preservation period resulted in poor cardiac performance, more so in OLT than HLT. The native liver in HLT might be able to metabolize the presumed myocardial depressant factors, released by the graft upon reperfusion. Prostaglandin E1 did not protect against the reperfusion syndrome.